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9 4  w .  A .  K U D H O N G A N I A  
' . ' ,  
f i s h e s  o f  s w a m p s  a n d  r i v e r s  t h a t  e x i s t e d  i n  
" ' !  t h e  b a s i n  a t  t h e  t i m e  o f  c o l o n i z a t i o n  
i  ( G R E E N W O O D  1 9 5 1 ;  C O R B E T  1 9 6 0 )  s o  
t h a t  m a n y  f i s h e s  t h a t  h a v e  n o t  y e t  f u l l y  
a d a p t e d  t o  t h e  l a c u s t r i n e  r e g i m e  s t i l l  d i s p l a y  
v a r i o u s  d e g r e e s  o f  a n a d r o m e s i s  ( W H I T E ­
H E A D  1 9 5 9 ;  C O R B E T  1 9 6 1 ) .  A c c o r d i n g  
t o  G R E E N W O O D  ( 1 9 6 6 ,  p .  2 0 )  t h e r e  a r e  
1 2  f a m i l i e s  i n  t h e  l a k e  w h i c h  a r e  d i v i s i b l e  
i n t o  s i x  C i c h l i d  g e n e r a  a n d  1 4  n o n - C i c h l i d  
g e n e r a .  O f  t h e  5 0  n o n - C i c h l i d  s p e c i e s  2 9  a r e  
e n d e m i c  a n d  o f  t h e  p r o b a b l y  m o r e  t h a n  1 2 7  
C i c h l i d  s p e c i e s  1 2 4  a r e  e n d e m i c  s o  t h a t  t h e  
l a k e  i s  e n d e m i c a l l y  a  C i c h l i d  l a k e  ( t w o  e n d e ­
m i c  s p e c i e s  o f  T i l a p i a  S m i t h  1 8 4 0 ,  a n d ,  
t h r o u g h  e n d e m i c  s p e c i f i c a t i o n ,  p r o b a b l y  o v e r  
1 2 0  s p p .  o f  H a p l o c h r o m i s  H i l g e n d o r f  1 8 8 8 ) .  
C i c h l i d s  h a v e  p r o g r e s s e d  m o r e  t o  t h e  l a c u s ­
t r i n e  e n v : i r o n m e n t  t h a n  m o s t  n o n - C i c h l i d s  
( C O R B E T  1 9 6 1 ) .  
P a s t  f i s h i n g  a c t i v i t i e s  o n  L a k e  V i c t o r i a  
. .  
N o  o n e  k n o w s  e x a c t l y  w h e n  f i s h i n g  o n  
t h e  l a k e  b e g a n .  B u t  i t  c o u l d  b e  a s s u m e d  t h a t  
d u r i n g  t h e  e a r l y  d a y s  a d e q u a t e  c a t c h e s  w e r e  
o b t a i n e d  w i t h  s i m p l e  f i s h i n g  g e a r ,  f r o m  i n ­
s h o r e  a r e a s  o n l y  a n d  w i t h  l i t t l e  f i s h i n g  e f f o r t .  
E f f e c t i v e  f i s h i n g  s t a r t e d  a f t e r  t h e  i n t r o d u c ­
t i o n  o f  t h e  g i l l n e t s ,  i n  1 9 0 5 ,  a n d  a r r i v a l  o f  
t h e  r a i l w a y ,  i n  1 9 0 8 ,  a t  t h e  N y a n z a  ( K a v i ­
r o n d o )  G u l f  ( G R A H A M  1 9 2 9 ) .  T h e s e  p r o ­
v i d e d  t h e  i m p e t u s  f o r  f i s h i n g  a s  a n  e c o n o m i c  
a c t i v i t y .  S i n c e  t h e n ,  t h e  t r e n d s  o f  f i s h i n g  
a c t i v i t i e s  o n  t h e  l a k e  i n c l u d e d :  
( a ) 	  E x p a n s i o n  o f  f i s h i n g  a n d  i m p r o v e m e n t  
o f  f i s h i n g  g e a r  a n d  c r a f t .  T h e  n u m b e r  
o f  f i s h e n n e n  a n d  n e t s  u s e d  m o r e  o r  l e s s
) ,  
c o n t i n u e d  t o  i n c r e a s e .  I n  a d d i t i o n  t o  t h e  
i n d i g e n o u s  f i s h i n g  g e a r s  c a m e  t h e  f l a x  
g i l l n e t s  ( 1 9 0 5 ) ,  t h e n  b e a c h  s e i n e  n e t s  
( e a r l y  t w e n t i e s )  a n d ,  f i n a l l y ,  t h e  s y n ­
t h e t i c  f i b r e  g i l l n e t s  ( 1 9 5 2 ) .  A n d  t h e  
e a r l y  f i s h i n g  w i t h o u t  ( o r ,  w i t h  s i m p l e )  
c r a f t  b e c a m e  i n c r e a s i n g l y  a u g m e n t e d  b y  
p a d d l e  o r  s a i l - p r o p e l l e d  c a n o e s  a n d  
.'-"~~ 
d b o w s  a n d  m a n y  c a n o e s  a r e  n o w  f i t t e d  
w i t h  o u t b o a r d  m o t o r s .  
( b ) 	  W i t h  i n c r e a s i n g  t o t a l  f i s h i n g  e f f o r t  t h e  
t o t a l  c a t c h  a l s o  i n c r e a s e d  b u t  t h e  r e l a ­
t i v e  a b u n d a n c e  a n d  l e n g t h  s t r u c t u r e  o f  
c e r t a i n  s p e c i e s  b e c a m e  a l t e r e d .  A s  a  
r e s u l t  m a n y  f i s h e r m e n  w e r e  t e m p t e d  t o  
r e d u c e  t h e  m e s h  s i z e s  ( i l l e g a l l y )  o f  t h e  
F l g · 1 ;  L A  
n e t s 	  b u t  t h e  c a t c h  r a t e s  c o n t i n u e d  t o  
d r o p  a f t e r  o n l y  a  s h o r t - l i v e d  i n c r e a s e .  
( c ) 	  A s  t h e  c a t c h  r a t e s  c o n t i n u e d  t o  d e c l i n e  
o n  t h e  t r a d i t i o n a l  f i s h i n g  g r o u n d s  t h e  
f i s h e r m e n  w e r e  f o r c e d  t o  v e n t u r e  t o  
m o r e  a n d  m o r e  o f f s h o r e  w a t e r s  t h o u g h  
m a n y  w e r e  l i 1 n i t e d  b y  t h e  l a c k  o f  s u i t ­
a b l e  v e s s e l s .  
G o v e r n m e n t a l  a t t e m p t s  t o  r e v i v e  e c o n o m i c  
c a t c h  r a t e s  f r o m  t h e  l a k e  i n c l u d e d  m e s h - s i z e  
r e s t r i c t i o n s ,  s e a r c h  f o r  n e w  f i s h i n g  g r o u n d s  
a n d  m e t h o d s  a n d  i n t r o d u c t i o n  i n t o  t h e  l a k e  
o f  e x o t i c  f i s h  s p e c i e s  ( s i n c e  e a r l y  f i f t i e s ) .  
..::.;.~:~.~c..:.. 
S u c h  m e a s u r e s  w e r e  v e r y  h e l p f u l  b u t  d i d  
n o t  l u l l  t h e  f e a r s  n o r  a r r e s t  t h e  d e c l i n i n g  
c a t c h  r a t e s ,  e s p e c i a l l y  w i t h  i n c r e a s i n g  f i s h  
d e m a n d  o n  t h e  m a r k e t s  t h a t  h a v e  n e v e r  b e e n  
s a t i s f i e d  e v e n  d u r i n g  t h e  v i r g i n  s t a t e  o f  t h e  
f i s h e r y .  
T h o u g h  s e v e r a l  s p e c i e s  w e r e  t h r e a t e n e d  
' "  
b y  o v e r f i s h i n g ,  l a r g e  s t o c k s  o f  H a p l o c h r o m i s  
s p p .  w e r e  b e l i e v e d  t o  a b o u n d  i n  t h e  l a k e .  
T h e  l a t t e r  w e r e  n o t  e f f e c t i v e l y  h a r v e s t e d  
t h r o u g h  t h e  s e l e c t i v e  p r o p e r t i e s  o f  t h e  p r i n ­
c i p a l  c o m m e r c i a l  g e a r  ( g i l l n e t ) .  T h u s ,  f i s h e r ­
m e n  h a d  a  " s o u n d  r e a s o n "  f o r  i n c r e a s e d  
u s e  o f  b e a c h  s e i n e  n e t s  a n d  s m a l l e r  m e s h  
g i l l n e t s  ( t o  c a t c h  t h e  s m a l l  H a p l o c h r o m i s ) ,  
e v e n  t h o u g h  t h e  l a t t e r  d e p l e t e  p o t e n t i a l  
s p a w n e r s  a n d  t h e  f o r m e r  g r e a t l y  m o l e s t  t h e  
b r e e d i n g  a n d  n u r s e r y  g r o u n d s  o f  c e r t a i n  
s p e c i e s .  T h e  p a r a d o x  o f  t h e  L a k e  V i c t o r i a  
f i s h e r y ,  t h e r e f o r e ,  c a l l e d  f o r  a  f i s h i n g  r e g i m e  
a n d  m a n a g e m e n t  s t r a t e g y  w h i c h  w o u l d  e c o ­
n o m i c a l l y  e x p l o i t  t h e  s t o c k s  a c c o r d i n g  t o  
t h e i r  b i o l o g i c a l  c h a r a c t e r i s t i c s .  T h i s  r e q u i r e d  
k n o w l e d g e  o f  t h e  d i s t r i b u t i o n  p a t t e r n ,  e x t e n t  
a n d  m a g n i t u d e  o f  t h e  l a k e w i d e  a v a i l a b l e  
s t o c k s  w h i c h  w a s  s t i l l  l a c k i n g  i n  1 9 6 7 .  
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9 6  w .  A .  K U D H O N G A N I A  
T h e r e f o r e ,  t h e  E a s t  A f r i c a n  F r e s h w a t e r  
F i s h e r i e s  R e s e a r c h  O r g a n i z a t i o n  ( E A F F R O )  
a n d  U N D P  f L a k e  V i c t o r i a  F i s h e r i e s  R e s e a r c h  
P r o j e c t  ( L V F R P )  e m b a r k e d  o n  a  l a k e w i d e  
b o t t o m - t r a w l  e x p l o r a t o r y  s u r v e y  t o  b r i d g e  
I h i s  g a p .  T h e  i m m e d i a t e  a i m s  w e r e  t o  d e r i v e  
p r e l i m i n a r y  e s t i m a t e s  o f  t h e  t e m p o r a l  a n d  
s p a t i a l  d i s t r i b u t i o n  p a t t e r n ,  m a g n i t u d e  a n d  
r e l a t i v e  a b u n d a n c e  o f  t h e  a v a i l a b l e  s t o c k s  
a n d  t o  e v a l u a t e  t r a w l i n g  a s  a  f i s h i n g  t e c h ­
n i q u e  f o r  t h e  L a k e  V i c t o r i a  f i s h e r i e s ,  T h e s e  
w o u l d  f o r m  t h e  f o u n d a t i o n  f o r  f u r t h e r  
s o p h i s t i c a t e d  s t u d i e s  a n d  f o r  i n i t i a l  f i s h e r y  
d e v e l o p m e n t  p l a n s  f o r  t h e  l a k e ,  T h e  s u r v e y  
w a s  co~ducted f r o m  J a n u a r y ,  1 9 6 9 ,  t o  
M a r c h ,  1 9 7 1 .  
M A T E R I A L  A N D  M E T H O D S  
L a k e  V i c t o r i a  w a s  d i v i d e d  m t o  1 3  a r b i ·  
t r a r y  a r e a s  ( F i g ,  I ) ,  e a c h  o f  w h i c h  w a s  s u b ­
d i v i d e d  i n t o  1 0  m  d e p t h  i n t e r v a l s  g i v i n g  a  
t o t a l  o f  5 2  s t r a t a ,  T h e s e  c o n s t i t u t e d  o u r  
s a m p l i n g  u n i t s .  B o t t o m  t r a w l i n g  w a s  c u n ­
d u c t e d  w i t h  t h e  1 8 0  h p  r e s e a r c h  v e s s e l ,  
I b i s ,  w h i c h  i s  1 7  m  l o n g  a n d  i s  f u l l y  r i g g e d  
f o r  a  v a r i e t y  o f  f i s h i n g  g e a r .  I t  i s  f i t t e d  
w i t h  r a d a r .  T w o  e l e c t r o n i c  e c h o s o u n d e r s  
r e c o r d  b o t h  t h e  d e p t h  a n d  " b i o l o g i c a l  t a r ­
g e t s "  w i t h i n  t h e  w a t e r  c o l u m n  b e n e a t h  t h e  
k e e l  a n d  a  t w o - t o n  c a p a c i t y  h y d r a u l i c  w i n c h  
d e p l o y s  a n d  r e t r i e v e s  t h e  g e a r .  S e v e r a l  t y p e s  
o f  o t t e r  t r a w l  w e r e  u s e d  b u t  t w o  s t a n d a r d  
n e t s  ( o f  2 - s e a m  d e s i g n )  w e r e  u s e d  m o r e  
f r e q u e n t l y .  T h e i r  h e a d r o p e  l e n g t h s  w e r e  2 4  
m  a n d  1 9  m .  T h e  v a r i o u s  c o d e n d s  u s e d  
v a r i e u  m o s t l y  i n  t h e i r  m e s h  s i z e s ,  8 3 ,  7 6 ,  6 4 ,  
5 7 ,  5 1 ,  3 8  a n d  1 9  m m  s t r e t c h e d ) .  B u t  t h e  
6 4 .  3 8  a n d  1 9  m m  m e s h  c o d e n d s  w e r e  u s e d  
m o s t  f r e q u e n t l y .  
T h e  s u r v e y  w a s  c o n d u c t e d  d u r i n g  1 9  
c r u i s e s ,  e a c h  l a s t i n g  f r o m  o n e  t o  t h r e e  w e e k s .  
B o t t o m  t r a w l i n g  w a s  p o s s i b l e  o n l y  i n  w a t e r s  
d e e p e r  t h a n  4  m  b e c a u s e  o f  t h e  r e s t r i c t i o n s  
i m p o s e d  b y  t h e  d r a u g h t  o f  t h e  I b i s .  T o w ·  
i n g  s p e e d  w a s  m a i n t a i n e d  a t  a n  a v e r a g e  o f  
t h r e e  k n o t s .  T h e  a c t u a l  f i s h i n g  d u r a t i o n  w a s  
m o s t l y  6 0  m i n u t e s  a n d  s h o r t e r  o r  l o n g e r  
t o w s  w e r e  a d j u s t e d  t o  h o u r l y  c a t c h e s  f o r  
s u b s e q u e n t  a n a l y s e s ,  T r a w l i n g  w a s  e x e c u t e d  
o n  a  2 4 · h o u r  b a s i s  b u t ,  o w i n g  t o  c e r t a i n  c o n ­
s i d e r a t i o n s ,  o n l y  h a u l s  m a d e  d u r i n g  t h e  d a y  
( 0 7 0 0 - 1 9 0 0  h )  w e r e  u s e d  f o r  t h e  p r e s e n t  
p u r p o s e .  T h e  d a y l i g h t  d r a g s  b e l i e v e d  t o  h a v e  
b e e n  " f a u l t y "  w e r e  a l s o  e l i m i n a t e d .  T h u s ,  
o f  t h e  1 , 1 4 1  h o u r l y  h a u l s  m a d e  o v e r  t h e  
w h o l e  l a k e ,  7 7 2  ( o r  6 7 . 7 % )  q u a l i f i e d  f o r  
p r e s e n t  c o n s i d e r a t i o n s .  T h e i r  s p a t i a l  d i s t r i b u ­
t i o n  b y  e a c h  o f  t h e  5 2  s a m p l i n g  u n i t s  i s  
s h o w n  i n  T a b l e  1 .  
C e r t a i n l y  t h e r e  w a s  s p a t i a l  a n d  t e m p o r a l  
d i s p a r i t y  i n  I l l e  d i s t r i b u t i o n  p a t t e r n  o f  e x ­
p l o r a t o r y  s a m p l i n g  e f f o r t .  B u t  b r o a d  c o v e r a g e  
w a s  a c h i e v e d  s o  t h a t  w e  h a v e  n o t  b e e n  
p u s i l l a n i m o u s  i n  c o n s i d e r i n g  b r o a d  g e n e r a l i ·  
z a t i o n s  a f t e r  m a k i n g  c e r t a i n  a s s u m p t i o n s .  
O u r  r e s u l t s  a r e  t e n t a t i v e .  b u  t  c a n  s e r v e  a s  
a  s o u n d  b a s e l i n e  f o r  m o r e  p r e c i s e  s t u d i e s  
f o r  d e f i n i n g  t h e  s t o c k s  o f  L a k e  V i c t o r i a .  I f  
t h e y  a r e  u s e d ,  h o w e v e r ,  f o r  i m m e d i a t e  f i s h e r y  
d e v e l o p m e n t s  t h e y  s h o u l d  n o t  b e  w e l c o m e d  
w i t h  m y o p i c  e x u b e r a n c e .  
R E S U L T S  A N D  O B S E R V A T I O N S  
B o t t o m  t r a w l i n g  a s  a  f i s h i n g  t e c h n i q u e  o n  
T f l k e  V i c t o r i a  
M o s t  o f  t h e  l a k e  w a s  f o u n d  t o  b e  c o n ­
v e n i e n t  f o r  b o t t o m  t r a w l i n g .  T h e  l a k e  i s  
g e n e r a l l y  s h a l l o w  ( 7 9  m  m a x i m u m ,  4 0  m  
m e a n )  a n d  i t s  b o t t o m  i s  a l m o s t  f l a t .  A  f e w  
a r e a s  w i t h  r o c k s  o r  / l o a t i n g  " p a p y r u s  i s l a n d s "  
c o u l d  b e  d e t e c t e d  a n d  a v o i d e d .  W i t h  e n o u g h  
e x p e r t i s e ,  p l a c e s  w i t h  v e r y  s o f t  m u d  b o t t o m s  
a r e  t o l e r a b l e  t h o u g h  t h e  e f f i c i e n c y  o f  t h e  
g e a r  i s  g e n e r a l l y  r e d u c e d .  M o s t  o f  t h e  f i s h e s  
i n  L a k e  V i c t o r i a  a p p e a r  t o  b e  m o r e  d e m e r ­
s a l  t h a n  p e l a g i c  a n d  b o t t o m  t r a w l i n g  w a s  
f o u n d  t o  b e  a  s u p e r i o r  f i s h i n g  t e c h n i q u e  
o v e r  l h e  e x i s t i n g  c o m m e r c i a l  g e a r .  p a r t i ­
c u l a r l y  i n  h a r v e s t i n g  t h e  H a p l o c h r o m i s  s p p .  
A s  t r a w l s  a r e  l e s s  s e l e c t i v e  t h a n  l h e  g i U n e t s .  
t r a w l  c a t c h e s  w e r e  m o r e  r e p r e s e n t a t i v e  o f  
t h e  a v a i l a b l e  s t o c k s .  
T q h l e  1  
L a k e '  
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Tqb/e I. The Spatial Distribution of Exploratory Effort (One-hour Hauls) in the various sampling units of 
Lake Victoria 
Section of DEPTH INTERVAL (m) No. of 
Lake Victoria Sampling 
4-9 10-19 20-2 9 30-39 40-49 50-59 W-69 70-79 Tota U'ruts 
AREA 
UGANDA I 19 27 9 10 7 - - - 72 
n 20 40 ·21 11 8 - - - 100 I 
TTl 16 29 22 12 8 
- - -
86 
TV - - - - - 27 29 11 67 
I 18 
KENYA V 36 23 - - - - - - 59 
VI 5 I4 12 6 14 - - - 51 I 
VTJ 
- - -
- - 10 8 - 18 
9 
TANZANIA VII! 10 26 27 15 13 - - - 91 
IXA 17 31 22 8 6 - - - 84 
!XU 20 9 - - - - - - 29 
X 8 26 6 - I - - - 41 
Xl 
- 3 12 9 12 - - - 36 
XII 
- - - - -
20 14 5 39 
25 
TOTAL hauls 151 228 130 71 68 57 51 16 
I 
772 ! 52 
%of total hauls 196 29.5 16.8 9.2 8.8 7,4 6.6 2.1 100.0 
%of total area of the lake 9.3 9.2 8.5 7.5 9.3 17.720.2 18,4 100.1 
• All hauls made there did not "qualify". 
-Such a depth does not exist in the area. 
• 
The composition oj the common demersal 
fishes 01 Lake Victoria 
The composition of the demersal fishes 
encountered during the survey was not quali­
tatively different from the species common 
in commercial catches. Of the lake's ichthyo­
fauna. 24 commonest species (excluding the 
Haplochromis taxon) were encountered. 
These are systematized into 21 genera which 
fall into 11 families. The Haplochromis taxon 
comprises four monospecific genera and the 
more important polylypic genus, Haplo­
chromis itself, made up of probably more 
than 120 species (some of which have not 
yet been described). Twenty of the most 
common taxa encountered are listed in 
Table 2. Though with temporal and spatial 
variations in catch rates and frequency of 
occurrence. most of them were encountered 
in all the areas (except areas IV, VII and 
XII) which are deeper than 50 m. Thus, 
depth (directly or indirectly) is certainly one 
of the ecological parameters determining the 
distribution pattern of the fishes in Lake 
Victoria. 
Batho-spatial distribution pattern and retative 
abundance 01 the major demersal fishes as 
shown by mean catch rates 
The mean calch rales for the whole lake 
indicated in Table 2 were derived from 
means for the various sampling units. But 
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9 8  w .  A .  K H D H O N G A N I A  
T a b l e  2 ,  B o t t o m  T r a w l  M e a n  C a t c h  R a t e s  ( w e i g h t e d  b y  d e p t h  i n t e r v a l )  o r  t h e  V a r i o u s  F i s h e s  i n  L a k e  V i c t o r i a  
( i n  k g / h )  
D e p t h  ( m )  
0 - 9 '  2 0 - 1 9  2 0 - 2 9  3 0 - 3 9  4 0 - 4 9  5 0 - 5 9  6 0 - 6 9  7 0 - 7 9 
  
N u m b e r  o r  h a u l s  1 5 1 2 2 8  1 3 1  7 1  6 8  5 6  5 1  1 6 
  
S p e c i e s :  
H a p l o c h r o m i s  S p p . l  
4 9 3 . 8  8 0 0 . 2  6 3 9 . 5  5 0 7 . 5  
4 4 8 . 0  
4 8 6 . 3  1 9 6 . 3  2 9 . 6  
T i l t l p i a  e s c u l e n t a  
5 4  . 1  2 8 . 3  4 . 4  0 . 5  0 . 0  
T .  l l a r i a b i l i s 	  
3 . 2  
0 . 2  0 . 0  
T .  n i l o t i c a 	  1 0 . 0  0 . 9  
T .  2 i l l i i 	  0 . 4  0 . 0  0 . 0  
T .  l e u c o s t i c t a  
0 . 2  
B a g r u s  d o c  m a c  1 8 . 0  3 9 . 9  
3 9 . 3  3 6 . 8  3 4 . 4  3 8 . 8  2 7 . 6  0 . 2  
C / o r i a s  m o s s a m b i c u s  
2 6 . 7  
3 7 . 1  3 1 . 6  
2 0 . 7  1 5 . 1  
1 4 . 5  
1 4 . 8  
7 . 1  
X e n o d a r i a : s  s p p .  0 . 0  
0 . 1  0 . 1  0 . 3  0 . 4  0 . 6  0 . 3  0 . 3
•
P r o t o p t e r u s  a e t h i o p i c u J  
3 3  3  2 3 . 1  7 . 3  
5 . 5  
1 . 6  
0 . 5 
  
L o t e s  n U o t ; c u s  2 0  0 . 6  0 . 4  
£ : 
  
S y n o d o n t i s  v i c t o r i a e  0 . 4  1 . 7  7 . 0  9 . 0  
1 1 . 2  2 6 . 6  2 9 . 4  
1 4 . 9  
0 ­ 

0 )
S .  a / r o f i s c h e r i 	  0 . 1  0 . 1  0 . 1  0 . 0  
0 . 0  0 . 0  0 . 0  
o  
B a r b u s  a l t i a n a l i s  0 . 4  
0 . 5  
0 . 3  
0 . 2  0 . 2  
L a b e o  l l i c t o r i a n u s  0 . 1  
0 . 4  0 . 0  
~ 
M o r m y r u s  k a r r n u m e  
0 . 4  
0 . 4  
0 . 3  0 . 4  0 . 9  0 . 1  0 . 0  
S c h i / b e  m y s t u s  
0 . 9  1 . 8  1 . 3  0 . 6  
0 . 3  0 . 1  0 . 0  
~ 
A l e s t e s  s p p .  0 . 0  
M o s / a c e m b e l u s  f r e n a / u s  0 . 0  0 . 0  0 . 0  
f f i  
G n a t h o p e m u s  l o n g i b a r b i s  0 . 0  
0 . 0  
~ 
~ 
T o t a l 	  
6 4 4 . 0  9 3 5 . 3  7 3 1 . 6  5 8 1 . 5  5 1 2 . 1  5 6 7 . 4  2 6 8 . 4  
5 2 . 1  
( 5  
N o .  o f  s p e c i e s  e n c o u n t e r e d 	  
' " '
U  
( e x c l u d i n g  H a p l o c h r o m i s  s p p . )  
1 9  1 7  1 6  1 1 1 0 8 7
4  
~ 
0 ­
1 . 	  F o r  H a p t c h r o m i f  s p p .  o n l y  d a t a  f r o m  s m a l l  m e s h  c o d e n d s  ( 1 9  a n d  3 8  n u n )  w e r e  u s e d .  0 )  
2 . 	  T h o u g h  t h e  I B I S  o p e r a t e d  i n  w a t e r s  d e e p e r  t h a n  4  m ,  m e a n  c a t c h  r a t e s  w e r e  w e i g h t e d  b y  t h e  a r e a  o f  t h e :  
U :  
w h o l e  d e p t h  z o n e  ( i . e .  0 - 9  m ) .  
~ 
t h . e  m e a n  c a l c h  r a l e s  f o r  t h e s e  s u b s l r a t a  w e r e  G r e e n w o o d  1 9 5 8 )  w e r e  f o u n d  t o  b e  e u r y ­
f i r s t  w e i g h t e d  b y  t h e i r  c o r r e s p o n d i n g  e s t i ­
b a t h i e ,  T i l a p i a  S m i t h  1 8 4 0  s p e c i e s  a n d  t h e  
" 0
c  
m a t e d  s u r f a c e  a r e a s .  D a t a  s h o w  L h a t  t h e r e  l u n g f i s h .  ( P r o t o p t e r u s  a e t h i o p i c u s  H e c k e l  
o  
i s  a  w e l l - d e f i n e d  t r e n d  o f  s p e c i e s  d i s t r i b u ­
1 8 5 1 ) ,  a l s o  m a j o r  c o m m e r c i a l  f i s h e s ,  a r e  
1 2
t i o n  b y  d e p t h .  M a x i m u m  s p e c i e s  d i v e r s i t y  
m o r e  o r  l e s s  o l i g o b a L h i c .  T h e i r  m a x i m u m  
~ 
o c c u r r e d  i n  t h e  s h a l l o w e s t  d e p t h  w n e  ( 4 · 9  
d e p t h s  o f  o c c u r r e n c e  a p p e a r  t o  b e  a s  f o l ­
~
m ) ,  w h e r e  1 9  s p e c i e s  o t h e r  t b a n  t h e  H a p l o ­ l o w s ;  P .  a e r h i o p i c u s  ( 5 0 - 5 9  m ) ,  T .  e s c u l e n t a  
. J , 1
c h r o m i s  s p p .  o c c u r r e d ,  a n d  p r o g r e s s i v e l y  G r a h a m  1 9 2 8  ( 4 0 - 4 9  m ) ,  T .  v a r i a N l i s  B o u l ­
o  
U
d e c r e a s e d  w i t h  d e p t h  u p  t o  t h e  d e e p e s t  z o n e  
e n g e r  1 9 0 6  ( 3 0 . 3 9  m ) ,  T .  n i l o t i c a  L i n n e  
c
( 7 0 - 7 9  m ) ,  w h e r e  o n l y  f o u r  o f  t h e  s p e c i e s  
1 7 5 7  a n d  T .  z i l l i i  G e r v a i s  1 8 4 8  ( 2 0 · 2 9  m )  
w e r e  p r e s e n t .  F o u r  o f  t h e  m a j o r  c o m m e r c i a l  a n d  T .  l e u c o s t i c t a  T r e w a v a s  1 9 3 3  w a s  e n ·  
2  
~ 
t a x a  ( H a p l o c h r o m i s  s p p . ,  B a g r u s  d o c m a c  c o u n t e r e d  i n  w a t e r s  n o t  m u c h .  d e e p e r  t h a n  
F o r s k  1 7 7 5 ,  C l u r i a s  m o s s a m b i c u s  P e t e r s  
1 0  m .  T h e  r e s t  o f  t h e  s p e c i e s  w e r e  f o u n d  i n  
1 8 5 2 ,  a n d  S y n o d o n t i s  v i c t o r i a e  B o u l e n g e r  
s h a l l o w  w a t e r s  b u t  v a r i o u s l y  e x t e n d i n g  i n  
N  
1 9 0 6 )  a n d  o n e  m i n o r  g e n u s  ( X e n o e / a r i a s  w a t e r s  o f  i n t e r m e d i a t e  d e p t h s  ( F i g .  2 )  w i t h  
0 ­
~ 
_ Mean no·/ hr· 
I I % Fre<J.lency of occurrence· 
W'A Mean Kg- / hr. 
I· 4-9m Zone 
2- 10 -19m Zone 
,- 20-29m Z_ 
4· 30-39m Zone 
5· 40-49m Zone 
6· 5O-59m Zone 
7· 60-69m Zone 
8· 70-79m Z_ 
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Schilbe mystus Linne 1762 and Mormyrus
kannume Forsk 1775 appearing in the 60-
69 m depth zone which is their limit.
In terms of relative abundance the mean
catch rates also showed distinct patterns
within each species range of distribution.
Tilapia spp. Protopterus, Schilbe and the Nile
perch (Lates niloticus Linne) were more
abundant and more frequently encountered
in shallow waters, and progressively became
less significant up to their corresponding
depth limits. M. kannume and Barbus altia-
nalis Boulenger 1900 were only slightly less
abundant at the deeper end of their range.
C. mossambicus, though more significant in
waters less than 40 m deep, was sparse only
in the deepest waters (70-79 m). B. docmac
and Haplochromis spp. were significant al-
most everywhere but highest catches were
constantly recorded in the 10-50 m depth
range and very poor catches were always
made in the 70-79 m zone. It might be
mentioned that Bagrus follows Haplochromis
more than does any other species in terms
of relative abundance, depth preference and
diel vertical migrations. These, together, em-
phasize a strong Bagrus (Haplochromis mar-
riage in their predator( prey rela tionship.
Finally, S. victoriae and Xenoclarias were
the only eurybathic fishes in Lake Victoria
which were less abundant in shallow waters
but progressively becl\me more significant
with increasing mean depth. Length fre-
quency analyses also showed that the mean
sizes of these fishes, like that of Haplo-
chromis, varied directly with mean depth.
The mean catch rates in terms of numbers
and weight and the percentage frequency
of occurrence by depth are shown in Fig. 2
for five of the species. Besides depth, there
are obviously other ecological factors such
as bottom type, 02-concentration, shoreline
development, etc. (see WELCOMME 1964),
which contribute to the distribution patterns
of the fishes in the lake. But such a detailed
analysis is outside the purview of our present
broad considerations on the stocks.
Present estimates of "Minimum Standing
Stocks" of the major fish species in Lake
Victoria as derived from bottom trawl data
standing stock estimates
We used the mean catch rates to estimate
the minimum standing stocks of each species
by depth interval. We followed the methods
outlined by ALVERSON and PEREYRA
(l969)-using mean catch rates (Table 2).
average towing speed (3.0 knots= 16,668 m
h-') average gape of the trawl (:::=9 m, hori-
zontal opening) and estimated area of the
stratum considered. Thus, from the equation
given by Alverson and Pereyra, we have
simply:
B=C A where B=estimated biomass.
Q
C=Average catch rate
(kg(ha).·
A=Area (ha).
Q=Estimated gear
efficiency.
We had to assume that hauls were effectively
randomized within each stratum, that catch
rates were directly proportional to the den-
sity of the fish on the grounds, and that the
absolute fishing .performance of the gear
was unity on each of the grounds sampled.
However, certain considerations such as selec-
tivity of the trawl, spatial and temporal dis-
parity in our sampling patterns, possible
existence of avoidance or escapement and
of herding b ythe trawl doors or warps, etc.,
impose limitations to the correctness or pre-
cision of our estimates. The estimates derived
are, therefore, merely the order of magnitude
of the demersal fish stocks in the lake sus-
ceptible to bottom trawls.
The estimates are given in Table 3. It
was found that the Haplochromis1 group is
1 Note, however, thaI for Haplochromis only the
data with small mesh (19 and 38 mm) were used
.x
1 0 0  W .  A .  K U D T l O N G , \ N I A  
h y  f a r  t h e  m o s t  p r e p o n d e r a n t  t a x o n  i n  t h e  
l a k e .  w h e r e  o t h e r  t a x a  c o m b i n l : d  c o n s t i t u t e  
i " s t  a  l i t t l e 	  m o r e  t h a n  1 0 %  o f  t h e  l o t a l  
j ,  
e s t i m a t e d  i c h t h y o m a s s .  H o w e v e r ,  t h e  s i g n i ­
I  
f i c a n c e  o f  T i L a p i a  s p p .  a n d  P r o t o p t e r u s  m a y  
h a v e  b e e n  u n d e r e s t i m a t e d  s i n c e  w e  d i d  n o t
i ,  
s a m p l e  t h e  0 · 4  m  d e p t h  w h e r c  t h e s e  f i s h  
i
•
c o u l d  h a v e  b e e n  m o r e  c o n c e n t r a t e d .  I t  h a s  
a l r e a d y  b e e n  p o i n t e d  o u t  t h a J  t h e  c e n l r a l  
p o r t i o n  o f  t h e  l a k e  i s ,  b y  s p e c i e s  a n d  q u a n ­
i 
  
I 

I ' 	  
T a b l e  3 .  P r e s e n t  a s t i m a t e s  o f  " M i n i m u m  S t a n d i n g  S t o c k s "  ( i n  m e t r h . :  t o n s )  o f  t h e  d e m e r s a l  f i s h e s  i n  t h e  
v a r i o u s  d e p t h  s t r a t a  o f  L a k e  V i c t o r i a  
I :  
I  
D e p t h  s t r a t u m  ( m )  
l > - 9  t i l - 1 9  
2 0 - 2 9  3 l > - 3 9  
4 0 - 4 9  
5 l > - 5 9  •  6 0 - { i 9  
7 l > - 7 9  T o t a l  
I  
-
E s t i m a t e d  b i o m a s s  7 8 , 7 3 5  1 1 7 , 8 5 5  
9 6 , 1 8 9  
7 8 , 8 8 4  
7 7 , 3 5 6  
1 4 5 . 2 7 5  7 1 , 2 9 1  1 3 , 4 2 2  6 7 9 , 0 0 7
1  
% o f  t o l a l  b i o m a s s  1 1 6  1 7 . 4  
1 4 . 2
I  
%  o f  s u r f a c e  a r e a  9 . 3  9 . 2  
8 . 5  
% o f  b i o m 3 $ l / u n i t
I  %  a r e a  
I  
1 . 2  1 . 9  
1 . 7  
" P o t e n t i a l ·  y i e l d "  f o r  H a p l o c h r o m i s  
T h e  " h a r v e s t a b l e "  H a p l o c h r o m i s  ( i . e . ,  
c a t c h a b l e  i n  1 9  a n d  3 8  m m  m e s h  c o d e n d s )  
b i o m a s s  e s t i m a t e  o f  a b o u t  6 0 0 , 0 0 0  m e t r i c  t o n s  
w a s  u s e d  t o  d e r i v e  a  p r e l i m i n a r y  e s t i m a t e  o f  
" p o t e n t i a l  y i e l d "  u s i n g  G U L L A N D ' S  ( 1 9 7 0 )  
a p p r o x i m a t e .  m o d e l  f o r  e s t i m a t i n g  p o t e n t i a l  
y i e l d  f r o m  d a t a  o n  v i r g i n  i c h t h y o m a s s :  
C  m a x  ~ 0 . 4  M B o  w h e r e  
. .  
C  m a x  =  m a x i m u m  potcn~ial y i e l d  
M =  c o e f f k ; i e m  o f  n a t u r a l  m o r t a l i t y  
B o  =  v i r g i n  i . c h t h y o m a s s  
N o t e  t h a t  M ,  i n  a n  u n f i s h e d  f i s h e r y ,  w o n l d  
b e  e q u a l  t o  t h e  t o t a l  m o r t a l i t y .  T h e  p r e s e n t  
H a p l o c h r o m i s  h a r v e s t  o f  a b o u t  2 0 , 0 0 0  m e l r i c  
t o n s  ( 1 9 6 9 )  w a s  c o n s i d e r e d  a  s m a l l  f r a c t i o n  
o f  t h e  s t a n d i n g  s t o c k  s o  t h a t  t h e  p r e s e n t  
b i o m a s s ,  B ,  i s  n e a r l y  e q u a l  1 0  t h e  v i r g i n  b i o ·  
m a s s ,  B "  ( o r ,  r o u g h l y  B = 0 . 9 B ) .  F o r  d i f f e r e n t  
s p e c i e s  o f  H a p l o c h r o m i s ,  M  i s  l i k e l y  t o  v a r y  
b e t w e e n  0 . 5  a n d  1 . 5  d e p e n d i n g  o n  m e a n  
s p e c i f i c  s i z e .  K n o w l e d g e  o f  m o r t a l i t y  c o e f f i ·  
c i e n t s  i n  t r o p i c a l  f i s h  s t o c k s  i s  v e r y  d i f f u s e .  
B u t  w e  c o u l d  u s e  H .  R E G I E R ' S  ( p e r s o n a l  
t i t y ,  p o o r  i n  d e m e r s a l  f i s h  c o n c e n t r a t i o n . _  I t  
h a s  t h u s  b e e n  e s l i m a t e d  f r o m  o u r  d a l a  t h a t  
3 0 %  o f  t h e  l a k e  s u r f a c e  a r e a  ( 0 · 3 0  m  d e p t h  
r a n g e )  c o n t a i n s  a t  l e a s t  5 0 0 /
Q  
o f  t h e  e s t i m a t e d  
d e m e r s a l  b i o m a s s  w h e r e a s  o v e r  1 8 %  o f  t h e  
a r e a  ( 7 0 · 7 9  m  w n e )  c a r r i e s  o n l y  2 %  o f  t h e  
b i o m a s s  ( s e e  T a b l e  3 ) .  T h i s  i s  r e l e v a n t  
w h e n  c o n s i d e r i n g  t h e  t e m p o  a n d  i n c e n t i v e  
f o r  g e o g r a p h i c  e x p a n s i o n  o f  f i s h i n g  t o  d e e p e r  
a n d  m o r e  o f f s h o r e  w a t e r s .  
1 1 . 6  I t . 4  
2 1 . 4  1 0 . 5  2 . 0  t O O .  t  
7 . 5  9 . 3  
1 7 . 7  2 0 . 2  1 8 . 4  1 0 0 . 1  
1 . 5  1 . 2  1 . 2  0 . 5  
0 . 1  
c o m m u n i c a t i o n )  g u e s s t i m a t e  o f  0 . 8  a s  t h e  
a v e r a g e  M  v a l n e  f o r  a l l  H a p l o c h r o m i s  o f  
" h a r v e s t a b l e "  s i z e .  T h u s ,  
( B )  
C  m a x  ( 0 . 4 ) ( 0 . 8 ) ­
( 0 . 9 )  
a n d  t h i s  g a v e  u s  t h e  H a p l o c h r o m i s  " p o t e n ·  
t i a l  y i e l d "  w h i c h  i s  w i t h i n  t h e  m a g n i t u d e  o f  
2 0 0 , 0 0 0  m e t r i c  t o n s .  T b i s  f i g u r e  r e f e r s  t o  t h e  
o r d e r  o f  m a g n i t u d c  o f  t h e  b i o l o g i c a l  p o t e n t i a l  
y i e l d  u n d e r  p r o p e r  a n d  c f f e c t i v e  f i s h i n g  r e o  
g i m e s .  H i g h e r  H a p l o c h r o m i s  c a t c h e s  c o n l d  
p r o b a b l y  b e  s u s t a i n e d .  
P A S T  T R E N D S  I N  T H E  F I S H  C A T C H E S  
F R O M  L A K E  V I C T O R I A  
A v a i l a b l e  c a l c h  s t a t i s t i c a l  d a t a  f a t  t h e  
w h o l e  l a k e  h a v e  m a n y  g a p s .  S o m e  c a t c h  
r e c o r d s  g i v e  f i g u r e s  f o r  o n l y  a  f e w  s p e c i e s ,  
s p e c i f i c  l a n d i n g  p l a c e s ,  t y p e  o f  g e a r ,  t o t a l  
w e i g h t  o r  o n l y  n u m b e r s  o f  f i s h .  B u t  w e  c a n  
u s e  T a n z a n i a ' s  a n n u a l  c a t c h  e s t i m a t e s  f o r  
1 9 5 8 · 7 0  t o  g e t  a  r o u g h  p i c t u r e  o f  l h e  t r e n d s  
o f  t h e  v a r i o u s  f i s h  c a t c h e s  i n  t h a t  p a r t  o f  
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gear, total 
ut we can 
limates for 
f the I=ds 
thaI part of 
Lake Victoria over the period. The trends 
could be expected to vary from different 
areas (depending on ecological and fishing 
regimes). The Tanzania part of Lake Victoria, 
bdng more productive and constituting over 
50% of the whole lake surface area, could 
he assumed to represent the lake for our 
present generalizations. 
Catch estimates from the Tanzania part 
of Lake Victoria, as supplied by the fisheries 
department, are reproduced in Table 4. 
Other relevant parameters are also included. 
Total catches, T. esculenra catches and esti­
mated number of fishermen per year are 
graphed in Fig. 3a. Because of the great 
amplitude in the fluctuations, data were in­
tuitively "smoothed" out as shown in Fig. 3b 
for T. esculenta. Only the smoothed data for 
the number of fishermen are plotted in Fig. 
3b, and the depression in the curve was 
caused by the reduction of their numbers 
following the rise of water Jevel after the 
1961 record of heavy rains. Data for other 
species were also smoothed out and are 
shown in Fig. 4. 
From Figs. 3b and 4, it can be seen that 
there has been an increasing trend in the 
total annual catches over the period though 
the nllm ber of fishermen increased only 
slightly after the floods. The increase in total 
catch was obviously through the increased 
catch per fisherman and through increasing 
landings for certain individual species. The 
individual species seem to fall into three 
groups. All the species in the top panels 
of Fig. 4 appear to be reaching, or have 
reached, their maximum peaks. From the 
behaviour of the smoothed trend curves of 
this group, it could be suggested that Haplo­
chromis. Synodontis and Schilhe are the only 
taxa whose catches are still tending to in­
crease. In which case, much increased catches 
for T. zi/Iii, Protopterus, Clarias and Alestes 
would not be expected in the luture under 
similar ecological conditions. However, evid­
ence adduced from botlom-trawl data seems 
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to suggest that in this group of seven taxa 
only Haplochromis and Synodontis may be io­
capable of increased yields. Synodontls vlc­ 'or 
toriae is more abundant in the almost virgin <at 
deep waters and Haplochromis is a ubiquit­ us 
ously preponderant taxon. A second group ,nt 
consisting of T. esculenta, Bagrus and Bar­ :.1 
bus, showed an increasing trend for a short ne 
while and then continued to decline. Because in 
the peak catches came as an aftermath of :.ir 
the floods, it is apparent that the heavy rains n­
helped to rebuild the populations of the re 
species (WELCOMME 1966). Secondly, the 0. 
peak period followed the lifting of mesh size 
restriction. T. escu!cnta is known to have ,e 
been overfished (GRAHAM 1929; GAR­
ROD 196Ia). Its mean catch rate was 1.8 
fish per net of 127 mm mesh in 1928, out 
the average figure for 1951-56 was 2.0 
(LVFRS 1957-58). Further, the ratio of the 
114 mm-127 mm mesh catches was only 
0.39 in 1927-28 and had risen to 2.7 in 1957. 
The evidence of intense fishing is comple­
mented by a mathematical model in which 
the predicted length composition was cal­
culated on the assumption that in 1928 
f""O.5 but was 1.5 in 1957 (BEVERTON 
1959, pp. 23-24). If T. esculenta has been 
overfished, Bagr", and Barbus which show 
a similar trend, might have been overfished 
also on the commercially fished groun:!s. 
Thus, in this case, too, higher catches in the 
near future under similar conditions might 
not be anticipated. This is in agreement with 
BEVERTON'S (1959) prediction that de­
creasing the gillnet mesh size would decrease 
the catches of these three laxa, though not 
necessarily due to depletion of the stocks. The 
third group consists of Lahea, T. variabilis 
and Mormyrus. The trend curves amply show 
the continuously declining annual catches 
and the apparent rebuild-up of the stocks 
(or catches') after the rains were almost 
negligible. There is no doubt that Laheo has 
been overfished (GARROD 1961; CAD· 
WALLADR 1969} and, by inference, T, 
03 
==
c 
----_._.:	 » 
-Table 4. Annual commercial landings (in metric rons) from the Tanzania waters of Lake Victoda S 
I I Iii I Iii i i Ave- 1 
·.cc.s> • ~_...... .;<c'.- - _ " • 
I 19601 I I I I I I I I I I ,.ge I ~ 
1958 1959	 I 61' I 1962 ! 1961 I 1964 I 1965 I 1966 I 1967 I 1968 1 1969 : 1970 I ca'ch! I % 
1 I I.I I I I I I : year I !" -~I---I  I 1---1 I I I I 1 --I I-~-
"" Specie"	 I 1 I I I I I : 1 I i 
Hap/uchrum;, I: I I ! I I I I I I i 
,pp. 4,736 4,219 2,490 I 2,985 7,452 I 3,964 i 2,631 I 1,928'1 14,471 21,0631 20,527 17,716 I 8,682 I 22.4II ~ 
l1/apia exulenta 6,077 2,571 1422 I 1,408 11,042119,789 I 11,7221 7,642 I 5,736 8,176 5,230 4,911: 7,144 I 18.4 'Z 
T. 'ariabilis 2,092 2,])4 1,538 I 1,880 2,135 I 1,469 958 922 I 1,360 I 1,499 1,452 1.025 I 1,539 I 4.0 :; 
T. zill;; - 1.4 I 37 I 476 I 294 273 396 358 I 725 292 423 I 328 I 0.8 
Bagra"pp. 5,528 12,420 5,250 I 9,1I8!1O,482 I 14,827 I 14,076 I 11,213 9,105 I 9,239 11,085 8.422 I 10,068 I 25,9 
C/arias ,pp. 916 1,394 1,3031 1,078 2,750 I 2,499 I 6,059 I 2.312 I 2,802 I 7.164 I 1,852 2,860 I 2,916 1 7.5 
Protopterus 'pp. 1,566 1,172 1.701 1,051 I 3,628 3,699 I 8,462 I 3,327 I 1,098 I 5.125 5,005 4,985 I 3,568 I 9.2 
Synodontis 'pp. 759 2,651 760 1,423 1,086 968 I 152 I 198 I 1,212 I 2,248 2,695 2,237 1,366 I 351 
Barba, 'pp. 306 481 371 127 466 464 I 517 I 244 I 1,177 I 476 I 299 320 437 I 1.1 
Labeo 'pp. 2,760 1,722 255 97 1,052 I1 398 1 1,017 I 279 I 1,493 I 583 II 599 708 914 I 2.4 
Mormyrud,pp. 608 1,566 510 339 3981 524 599 I 198 I 1,lll I 426 299 I 236 568 I 1.5 
Schilbespp. 726 907 212 149 1,369 274 I 241! 396 I 1,383 I 1,8181 1,595 I 1,612 890 I 2.3 
Aln'es ,pp. 161 208! 112 22 206 I 244 I 158 ! 141 I 446 II 757 I 997 I 233 308 0.8 
Other ,pp. - I - _-_ - I - I - 1 - I - I - I - I - I - - 1­
1	 1 
1Total catch 26,235 31,302 /5,9241 18,815142,542 49,413 146,863 I 29,198 43,752 59,353 I 53,927 , 48,292 38,801 I 
Total fi,h"men 12,150 12,000 6,864 ? 8,629 8,659 6,077 5,795 8,413 1 11,517 \ 9,738 12,091 -~-
1	 1 
Total canoes 2,050 2,1l1 1,2261 ? I 1,119 1,740 I 1,289 1,230 1,8151 2,5381 2,495, 3,785 I1 
Total gillnet, 48,582 : 62,333 37,202 ? 51557 II 51,524 I 50,488! 45,871 I 73,037 80,573 79,030" 133,979 
Mean catch! --	 1--I I 1---1-.: i II1 1 
fi,hermen 22 2.6 2.3 ? 1 49 I 5.7! 7.7. 5.0 5.2 I 5.21 55 I 40 I 
Mean catch/ I I I 
II 
I I 
1Canoe 12.8 14.9 I 13.0 ? 22.2 28.4 36.4 I 23.7 , 24.1 23.4 21.6 I 12.8 I 
Mean catch/net 054 0.50 0.43, ? 0.831 0.96 0.93 0.64 I 060 I 0.74 0.68 0.36 I 
Average men/ -- - I I 1-- 1 I I 
canoe 6 6 6 15_ 5 5,15 15 15 4 1 3 I 
.. June 1960 10 June 196J. 
Data from Tanzania Fisheries Annual Reports. 
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variabilis and Mormyrus could be assumed Commercial catches and experimental bio­
to have been overfished also. In that case. mass estimates are presented in Table 5 for 
•...._-- the biological potential of these three taxa purely relative comparison. Data suggest that 
might have been severely affected so that the relative abundance (as '!'o) of the various 
their future catches would probably continue species in commercial catches, under present 
..- to decline.	 fishing practices, and in the experimental 
, ~ ~	 biomass estimates are at variance. Some'" 
NO ~•	 DISCUSSION species appear relatively more important in 
commercial catches than suggested by their 
n	 Past trends and present estimates of the fish biomass estimates. Besides. their mean an­
"'''' 
~ 
n	 -0 .. 
N	 stocks in Lake Victoria in relation to possible nual catches for the period 1958-70 are 
future developments variously higher than their catches in 1970.
..,	 ...... 
n	 ~O ~ N	 ruble S. Commercial Catches and Demersal Biomass Estimates of the Major Commercial Fishes from the 
, 
I	 Tanzania Part of Lake Victoria 
, 0
-'"	 Catch estimates Experimental 
n	 ;1;0 ~ estimates 
Species 
,	 Mean
.... :z 
n	 ~O ~ t970 % 1958-1970 % Biomass % 
N 
~ Haplochromis ssp. 17,7t6 38.8 8.682 22.4 321,282 82.94
- .. '" Tilapia esculenta 4,911 10.7 7,144 18.4 9,569 2.47 ~ 
"'0 ~ ~	 T. variabilis 1,025 2.2 1,539 4.0 88 0.02 
T. zillii 423 0.9 328 0.8 6 0.00 
Bagrus 8,422 18.4 10,068 25.9 22,130 5.71
, -	 .. ~O '" ~ Clarias 2,860 6.3 2,916 7.5 14,138 3.65
 
N Protopttrus 4,985 10.9 3,568 9.2 5,021 1:30
 
-
~	 Synodonris 2,237 4.9 1,366 3.5 13,256 3.52 
•	 N~ Barbus 320 0.7 437 1:1 77 0.02 
NO ~•	 N Labeo 708 1:5 914 2.4 53 O.ot 
Mormyrw.' 236 0.5 568 1.5 119 0.03 I ScM/be • 1,612 3.5 890 2.3 547 O. t4 
o· ...." A/estes	 233 0.5 308 0.8 
I 
~ 
n	 0 .. These species include T. escl/lenta, T. vari­ vest Ihe second category. Data presented 
:;0 abilis, Bagrus, Barbus, Labeo and Mormyrus indicate that most of the fishes in the former
" '" 
-species Ihat have already been shown or category prefer shallow waters where com­
, inferred above to have been overfished. mercial fishing has been most concentrated.'" 
0 
~ 
:! 0	 Haplochromis and, though only to a slight S. victoriae is more abundant in deep waters" '" 
extent, Synodontis (victoriae) are less im­ where commercial fishing is not known to
.. 
"	 
~ ~ portant in commercial catches Ihan indicated have been significant and the small but 
~
" 
0 
'"	 by Iheir standing stock estimates. Their mean ubiquitously preponderant Hap/ochromis are 
annual catches are lower than	 Iheir 1970 not effectively harvested by present fishing
;; 
~ ?	 catches and have been shown to be capable methods. ~ 
"" B u ;; E	 of sustaining higher catches. This situation Thus, for full utilization of the fishery 
u ~ u ~• 0 ~	 would be expected if present fishing prac­ resource there is need for modification of 
c c •" ciii
u u• •u -u •u	 tices are "too effective" to capture the first fishing practices so that the commercial har­
:; :; «> category of fishes and "ineffective" to har- vest is concordant with the available stocks. 
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A c c o r d i n g  t o  o u r  r e s u l t s .  t r a w l i n g .  a s  a  s u p ­
p l e m e n t a r y  f i s h i n g  m e t h o d  w h i c h  h a s  a l r e a d y  
b e e n  p r o p o s e d  b y  t h e  p a r t n e r  s t a t e s ,  w o u l d  
b e  a d e q u a t e .  B u t ,  o w i n g  t o  t h e  i n d i c a t i o n  
t h a t  c e r t a i n  s p e c i e s  i n  t h e  l a k e  a r e  a l r e a d y  
m u c h  b e l o w  t h e  p e a k  o f  t h e i r  b i o m i c  o p t i ­
m u m .  p l a n n i n g  f o r  a  t r a w l  f i s h e r y  o n  L a k e  
V i c t o r i a  a s  a  s o u n d  e c o n o m i c  e n t e r p r i s e  
r e q u i r e s  m a n y  c o n s i d e r a t i o n s  w h i c h  i n c l u d e :  
( 0  T r a w l  c a t c h  r a t e s  a r e  s u p e r i o r  t o  a n d  
m o r e  r e p r e s e n t a t i v e  o f  t h e  a v a i l a b l e  
s t o c k s  t h a n  g i l l n e t  c a t c h e s .  B u t  e x p l o r a ­
• 	  
t o r y  d a t a  s h o w  t h a t  d e m e r s a l  s p e c i e s  
d i v e r s i f i c a t i o n  a n d  b i o m a s s  d e n s i t y  p r o ·  
g r e s s i v e l y  d e d i n e  w i l h  i n c r e a s i n g  m e a n  
d e p t h .  T h e  m a j o r  o l i g o b a t h i c  s p e c i e s  a r e  
t h e  m o s t  p o p u l a r ,  a n d  m a n y  s h o w  s i g n s  
o f  o v e r f i s h i n g .  T h u s .  t h e  t e m p o  a n d  i n ­
c e n t i v e  f o r  t r a w l i n g  i n  d e e p  w a t e r  ( s a y  
3 0 - 7 9  m )  m a y  b e  l i m i t e d  w h e r e a s  t r a w l ·  
i n g  i n  s h a l l o w  w a t e r s  w o u l d  c o n s t i t u t e  
a  c o l l i s i o n  b e t w e e n  t h e  e x t a n t  g i l l n e t t e r s  
a n d  w o u l d  i n t e n s i f y  t h e  f i s h i n g  s t r e s s  
o n  t h e  ~Iready d e c l i n i n g  s p e c i e s .  
( 2 ) 	  T r a w l s ,  b e i n g  l e s s  s e l e c t i v e ,  w o u l d  c a p ­
t u r e  e v e n  t h e  i m m a t u r e  o f  v a r i o u s  s p e ­
c i e s  s u c h  a s  B a R r u s  ( w h o s e  j u v e n i l e s  a n d  
a d u l t s  a r e  f o u n d  o n  t h e  s a m e  g r o u n d s )  
a n d  T i l a p i a  s p p .  B e s i d e s ,  t r a w l i n g  i n  
s h a l l o w  i n s h o r e  w a t e r s  m i g h t  g r e a t l y  
m o l e s t  t h e  b r e e d i n g  a n d  n u r s e r y  g r o u n d s  
o f  c e r t a i n  s p e c i e s  w h o s e  b i o t i c  p o t e n t i a l  
w o u l d  t h u s  b e  r a p i d l y  u n d e r m i n e d .  
( 3 ) 	  D a t a  s u g g e s t  t h a t  e c o n o m i c  t r a w l  c a t c h e s  
f r o m  w a t e r s  d e e p e r  t h a n  3 0  m  w o u l d  b e  
e x p e c t e d  f r o m  S .  v i c t o r i a e .  C .  m o s s a m ­
b i c u s  a n d  B .  d o c  m a c .  H o w e v e r ,  t h e  m o s t  
t r a w l a b l e  r e s o u r c e  i s  t h e  H a p l o c h r o m i s .  
T h e s e  f i s h  a r e  t h e  m o s t  a b u n d a n t  ( o v e r  
8 0 %  b y  w e i g h t )  a n d  a r e  l a r g e r  i n  d e e p e r  
w a t e r s .  B u t  c o n s u m e r  t a s t e s  i n  s o m e  
a r e a S  h a v e  a  t e n d e n c y  t o  d i s r e g a r d  t h e s e  
f i s h .  O n  t h e  o t h e r  h a n d .  c o n s i d e r i n g  
t h e  w o r l d  h u m a n  f o o d  b a l a n c e  a n d  
t h e  i n c i d e n c e  o f  p r o t e i n  m a l n u t r i t i o n  
i n  d e v e l o p i n g  E a s t  A f r i c a ,  H a p l o r h r o ­
m i s  w o u l d  b e  b e s t  e x p l o i t e d  f o r  d i r e c t  
h u m a n  c o n s u m p t i o n ,  I n  t h a t  c a s e ,  i t  
w o u l d  a p p e a r  n e c e s s a r y  t o  c o n d u c t  a n  
e f f e c t i v e  e d u c a t i o n a l  n u t r i t i o n  c a m p a i g n  
a n d / o r  d e v e l o p  p r o c e s s i n g  t e c h n i q u e s  
s o  t h a t  t h e  H a p l o c h r o m i s  r e s o u r c e  b e  
c o m e s  d i r e c t l y  a c c e p t a b l e  a 1  l e a s t  t o  t h e  
p r o t e i n  d e l i c i e n t  m a j o r i t y .  I t  m u s t  b e  
p o i n t e d  o u t  t h a t ,  s o  f a r ,  c a n n i n g  o r  
m a k . i n g  f i s h  m e a l  a r e  n o t  f e a s i b l e  p r o ·  
c e s s i n g  m e t h o d s .  T h e  t i n  h a s  b e e n  f o u n d  
t o  c o s t  m o r e  t h a n  t h e  f i s h  i t  w o u l d  c o n ­
t a i n ;  a n d  f i s h  m e a l  p r o d u c t i o n  a p p e a r s  
t o  b e  b o t h  t r o p h i c a l l y  u n e c o n o m i c  a n d  
e c o n o m i c a l l y  u n p r o f i t a b l e  a n d  i s  u n ­
s u i t e d  f o r  m a r k e t i n g  t o  t h e  l o c a l  p o p u l a '  
t i o n  m o s t  . i n  n e e d . o f  a d d i t i o n a l  p r o t e i n .  
H e n c e .  i n  o r d e r  t o  g e n e r a t e  e f f i c i e n t  f i s h ·  
i n g  a n d  f u l l  f i s h e r y  u t i l i z a t i o n  r e g i m e s  f o r  
r a t i o n a l  m a n a g e m e n t  s t r a t e g y .  a n d  s p r e a d  
t h e  r e s o u r c e  f o r  t h e  b e n e f i t  o f  t h e  m a n y  
w h o  d e f i n i t e l y  n e e d  i t  r e q u i r e s  c a r e f u l l y  
c o n s i d e r e d  p l a n n i n g  f o r  w h i c h  b i o - s o c i o ·  
e c o n o m i c  s t u d i e s  a r e  s t i l l  n e e d e d .  A s  s u c h ,  
c o m m e r c i a l  t r a w l i n g  o n  t h e  l a k e  s h o u l d  n o t  
b e  p e r m i t t e d  t o  d e v e l o p  m o r e  r a p i d l y  t h a n  
t h e  m e a n s  o f  e n s u r i n g  e f f e c t i v e  u t i l i z a l i o n  
o f  t h e  r e . \ O o u r c e .  
S U M M A R Y  
E A F F R O  a n d  U N P P / L V F R P  b o t t o m ·  
t r a w l  e x p l o r a t o r y  d a t a  h a v e  b e e n  u s e d  t o  
d e s c r i b e  t h e  d e p t h  d i s t r i b u t i o n a l  p a t t e r n .  
r e l a t i v e  a b u n d a n c e  a n d  m a g n i t u d e  o f  t h e  
d e m e r s a i  f i s h e s  i n  L a k e  V i c t o r i a .  T h e  r e s u l t s  
h a v e  . b e e n  c o m p a r e d  w i t h  t h e  c o m m e r c i a l  
c a t c h  e s t i m a t e s ,  a n d  v a r i o u s  i n t e r p r e t a t i o n s  
o f  t h e  t r e n d s  i n  t h e  a n n u a l · : j , o a t c h e s  a n d  
e x p e r i m e n t a l  b i o m a s s  e s t i m a t e s  i n  r e l a t i o n  
t o  p o s s i b l e  [ u t m e  d e v e l o p m e n t s  o f  ! h e  f i s h e r y  
h a v e  b e e n  s u g g e s t e d .  T h o u g h  i t  i s  h i g h l y  
d e s i r a b l e  t o  d e v e l o p  t h e  f i s h e r y  s u c h  a s  b y  
s u p p l e m e n t a r y  t r a w l i n g ,  c e r t a i n  s o c i a l  a n d  
b i o l o g i c a l  c o n s e q u e n c e s  a n d  ' c o n s i d e r a t i o n s  
i n d i c a t e  t h a t  t h e  e s t a b l i s h m e n t  o f  a  s o u n d  
c o m m e r c i a l  t r a w l  I  f i s h e r y  o n '  L a k e  V i c t o r i a  
n e e d s  t o  p r o c e e <  
s e v e r a l  r e s e a r c h  
T h e  p a s t  I r e n '  
V i c t o r i a  a r e  bri~ 
p i m a t o r y  b o l l o m  
a n d  U N D P / L V l  
d e f i n e  d e m e r s a l  
r j a  i n  t e r m s  o f  
a b u n d a n c e  a n d  d i  
E x i s t e n c e  o f  d i s !  
a b u n d a n c e  o f  l h  
c o m m e r c i a l  c a t d  
b i o m a s s  e s t i m a t e  
v a r i o u s  a s p e c t s  a s  
m o d i f i c a t i o n  o f  t t  
c u s s e d .  F u r t h e r  a  
t h e  bio·sodo~econ 
w i l l  b e  n e c e s s a r y  
r a . t i o n a l e  o f  a n  e  
a  r a t i o n a l  m a n a g e  
u t i l i z a t i o n  o f  t h e  
R E S U M E  
O n  c o n s i d e r e  b  
p e c h e s  d u  l a c  V i e t  
o b t e n u e s  a  l ' a i d e  d  
f o n d  p a r  E A F F R (  
d e s  p e c h e s  d u  l a c  
u t i l i s e e s  p o u r  d e l i  
d e m e r s a u x  d u  d i l  
l e u r  i m p o r t a n c e ,  I  
l e u r  d i s t r i b u t i o n  ~ 
O n  s o u l i g n e  I e  d  
R ! ' . F B R E N C E S  
A l v e r s o n ,  D .  L . ,  ,  
s a l  . F i s h  E x :  
P a c i 1 i e - - - A n  
i n a  M e t h o d s  
S t o c k  S i z e  •  
& / .  C a n o d a ,  
B o v e r t O l l , R .  J .  
I h o  L a k e  V , '  
L a b o r a t o r y .  
,st exploited for direct 
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cessary to conduet an 
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lochromis resource be 
[ceptable at least to the 
majority. It must be 
t, so far, canning or 
\ are not feasible pro­
The tin has been found 
1 the fish it would can· 
eal production appears 
Ikally uneconomic and 
[profitable and is un­
jng to the local popula­
d of additional protein. 
[ generate efficient fish­
utilization regimes for 
strategy, and spread 
benefit of the many 
it requires carefully 
for which bio-socio­
still needed. As such, 
on the lake should not 
,lop more rapidly than 
ng effective utilization 
NDPjLVFRP bottom­
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distributional pattern, 
and magnitude of the 
ke Victoria. The results 
I with the commercial 
various interpretations 
Ie anoual!:lcalches and 
s estimates in rdation 
elopments of the fishery 
I.	 Though it is highly 
the fishery such as by 
ing. certain social and 
ces and considerations 
:ablishment of a sound 
hery on L:ake Victoria 
needs to proceed in graded steps guided by 
severa] research disciplines. 
The past trends of the fisheries of Lake 
Victoria are briefly considered. Recent ex­
ploratory bottom trawl data, by EAFFRO 
and UNDPjLVFRP, have been used to 
define demersal fish stocks of Lake Victo­
ria in terms of their magnitude, relative 
abundance and distribution pattern by depth. 
Enstence of disparity between the relative 
abundance of the various species in their 
commercial catches and in their present 
biomass estimates is pointed out and the 
various aspects associated with the necessary 
modification of the fishing practices are dis­
cussed. Further and continuing research of 
the bio-socio-economic vectors of the fishery 
wjJ] be necessary in order to generate the 
rationale of an efficient fishing regime for 
a rational management strategy and realistic 
utilization of the fishery resource. 
RESUME 
On considere brievement l'historique des 
peches du lac Victoria. Des donnees recentes 
obtenues a l'aide de chaluts d'exploration de 
fond par EAFFRO et Ie Projet de recherche 
des poches du lac·Victoria du PNUD on "te 
utilisees pour definir les stocks de poisson 
demersaux du dit lac en ce quit concerne 
leur importance, leur abondance relative et 
leur distribution par rapport ala profondeur. 
On souligne Ie desequilibre entre la repre-
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